We use density functional theory plus dynamical mean-field theory to demonstrate the emergence of a metallic layer at the interface between the two Mott insulators LaTiO3 and LaVO3. The metallic layer is due to charge transfer across the interface, which alters the valence state of the transition metal cations close to the interface. Somewhat counter-intuitively, the charge is transferred from the Ti cations with formal d 1 electron configuration to the the V cations with formal d 2 configuration, thereby increasing the occupation difference of the t2g states. This can be understood as a result of a gradual transition of the charge transfer energy, or electronegativity, across the interface. The spatial extension of the metallic layer, in particular towards the LaTiO3 side, can be controlled by epitaxial strain, with tensile strain leading to a localization within a thickness of only two unit cells. Our results open up a new route for creating a tunable quasi-two-dimensional electron gas in materials with strong electronic correlations.
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I. INTRODUCTION
Complex oxide heterostructures have attracted much attention during recent years, in particular due to new functionalities emerging at their interfaces, which are often non-existent in the corresponding bulk components [1, 2] . Perhaps the most prominent example of such behavior is the quasi-two-dimensional electron gas (2DEG) emerging at the interface between the two bulk insulators LaAlO 3 and SrTiO 3 [3] . The emergence of this spatially confined metallic layer can be controlled by an applied electric field [4] , and can exhibit magnetic properties [5] as well as superconductivity [6] . Interface metallicity has also been reported for other perovskite heterostructures, such as, e.g, SrTiO 3 /LaTiO 3 superlattices [7] . While LaAlO 3 and SrTiO 3 are both classical band insulators, LaTiO 3 is a Mott insulator, which is insulating due to strong electronic correlations, in spite of its partially filled d band. This raises questions regarding the role of strong interactions for the emergence of the 2DEG, and of possible fundamental differences of interfaces between different types of insulators.
Here, we predict the emergence of a metallic layer at the interface between two Mott insulators, LaTiO 3 and LaVO 3 , and analyze the underlying mechanism within the framework of density functional theory combined with dynamical mean-field theory (DFT+DMFT) [8] [9] [10] . LaTiO 3 and LaVO 3 are prototypical Mott insulators with d 1 and d 2 electron configurations of the transition metal (TM) cations, respectively. Both materials exhibit a perovskite crystal structure with similar magnitude of the so-called GdFeO 3 -type distortion, manifesting in tilts and rotations of the anion octahedral network, and reducing the space group symmetry to P bnm. In addition, there is only a moderate lattice mismatch of ∼ 1 % between the two materials, allowing for films with near bulk-like geometries and limiting the effect of strain as an influencing factor. Furthermore, the absence of a polar discontinuity at the LaTiO 3 /LaVO 3 interface excludes ambiguities due to specific electrostatic boundary conditions imposed by the periodicity of the used supercells, and puts the focus on the change of the d level occupation of the TM cations across the interface as the main driving force behind the observed behavior.
Our DFT calculations indicate a charge transfer across the interface from the less occupied Ti cation to the more occupied V cation, consistent with recent suggestions that the O-p states tend to align across the interface [11, 12] . As a result, charge transfer is expected from the material with the lower lying O-p levels to the one with the higher lying ones. Our analysis of the LaVO 3 /LaTiO 3 multilayers confirms this suggestion, but also points towards a smooth and continuous evolution of the charge transfer energy as another important factor.
Our DFT+DMFT calculations then demonstrate that the charge transfer, and the resulting deviation from integer d level occupation, destroys the paramagnetic Mott insulating state in the interfacial layers and leads to a 2DEG at the interface. The localization of this metallic layer in the direction perpendicular to the interface can be controlled through the in-plane epitaxial constraint, with tensile strain leading to a localization within essentially two TMO 2 layers, while compressive strain allows the metallicity to penetrate deep into the LaTiO 3 film. Thus, our study suggests a highly tunable metallic layer, which, due to its embedding between two correlated Mott insulators, might be particularly prone to exhibit unconventional magnetic and transport properties or other effects of strong correlations, paving the way towards future "Mottronic" devices.
The remainder of this article is structured as follows. We first introduce in Sec. II the theoretical and computational framework used in this study. In Sec. III, we then discuss the structural and electronic modifications emerging from the multilayer geometry at the DFT level, and we analyze in particular the band alignment and resulting charge transfer across the interface. The electronic properties obtained from the consecutive DMFT calcu-lations are then presented in Sec. IV, and finally Sec. V summarizes our main results and conclusions.
II. COMPUTATIONAL METHOD
To address the interface properties, we use symmetric supercell geometries corresponding to periodic (LaVO 3 ) i /(LaTiO 3 ) j multilayers, where i and j are the numbers of LaVO 3 and LaTiO 3 perovskite layers, respectively (see Fig. 1a for i = j = 2). We use √ 2 × √ 2 in plane lattice vectors relative to the simple perosvkite units, to allow for the octahedral tilt pattern (a − a − c + ) present in both bulk materials, with the layers stacked along the long orthorhombic axis of the bulk P bnm unit cell, which defines the c-axis of the slab. For even numbers i and j, this geometry preserves both the glide plane b parallel to c, and the mirror plane m perpendicular to c within the central LaO layers in each material, resulting in (i + j)/2 symmetry-inequivalent TM sites within the supercell. We note that an even number of i + j layers does not interfere with the bulk tilt pattern, and thereby allows for bulk-like tilts throughout the whole slab. We use the notation "i/j" in the following to denote slabs with different thickness of the individual layers.
We consider different cases, where we fix the inplane cell parameter to specific values, while the ccomponent of the cell and all internal coordinates are fully relaxed within DFT. In the "unstrained" case, we fix both in-plane cell parameters according to the average of the calculated pseudocubic lattice constants, a cub = (a + b + c/ √ 2)/3 √ 2, of the two bulk materials. Our calculated pseudocubic bulk lattice constants for LaVO 3 and LaTiO 3 , a LVO = 3.894Å and a LTO = 3.960Å, result in an average in-plane cell parameter, a avr = 3.927Å, which corresponds to an effective tensile (compressive) epitaxial strain of +0.8 % (−0.8 %) for the LaVO 3 (LaTiO 3 ) layers. To investigate the effect of different substrate-induced strains, we also consider inplane lattice parameters that are larger or smaller than a avr . Here, we use as reference two common substrate materials, KTaO 3 and LaAlO 3 , with calculated lattice parameters larger, respectively smaller than a avr . The corresponding lattice constants and the resulting strains in the LaVO 3 and LaTiO 3 layers for the three different cases are summarized in Table I . In addition we compare the relaxed system at the averaged in-plane cell parameter to one with suppressed octahedral rotations. This way we aim to address the effect of the octahedral distortions on the length scale and magnitude of the interfacial charge transfer.
All DFT calculations are performed using the planewave based Quantum ESPRESSO package [13] , scalarrelativistic ultrasoft pseudopotentials, and the generalized gradient approximation for the exchange-correlation functional as parametrized by Perdew, Burke, and Ernzerhof (PBE) [14] . Plane waves are included up to a kinetic energy cutoff of 70 Ry for the wavefunctions, and 840 Ry for the charge density. A 6 × 6 × 3 MonkhorstPack k-point grid is used in all cases except for the 1/1 slab, for which we use a 6 × 6 × 4 grid. Brillouin-zone integrals are evaluated with a Methfessel-Paxton smearing parameter of 0.02 Ry for atomic relaxations, and 0.01 Ry for all other calculations. The 3s and 3p semicore states of V and Ti, and the 5s and 5p semicore states of La, are included in the valence. Atomic positions are relaxed until all force components are smaller than 0.1 mRy/a 0 (a 0 : Bohr radius), and the cell parameter along c is adjusted until the corresponding components of the stress tensor are smaller than 0.1 kbar. All DFT calcuations are performed without considering spin polarization, leading to metallic Kohn-Sham bandstructures. We then use the Wannier90 code [15] to construct maximally localized Wannier functions (MLWFs) [16] describing the partially filled TM-t 2g -dominated bands around the Fermi level. The resulting low-energy tight-binding Hamiltonian, corresponding to three t 2g -like MLWFs per TM site, serves as input for the consecutive DMFT calculations, where we incorporate the effect of local electronic correlations. Each inequivalent TM site is mapped on an effective local impurity problem, which is solved using the TRIQS/CTHYB solver [17] , while different impurity problems are connected self-consistently via the lattice Green's function. The local electron-electron interaction is described by the Slater-Kanamori interaction Hamiltonian, including spin-flip and pair-hopping terms, and using a value of J = 0.65 eV for the Hund's coupling [18] . The value of the Hubbard U is varied systematically to elucidate the resulting change in the physical properties. For simplicity we use the same U for both materials and all layers. We note that the U values which have been used in previous DFT+DMFT studies were similar for both LaVO 3 and LaTiO 3 [19] [20] [21] [22] . Self-consistency is implemented using the TRIQS/DFTTools libraries [23] , yielding the local impurity Green's functions in imaginary time, G(τ ), from which we deduce the orbital occupations, n = −G(β), where β = 1/(k B T ) is the inverse temperature, set to 40 eV −1 . Local spectral features are evaluated from the "averaged" spectral density at the Fermi level,Ā(0) = − β π Tr[G(β/2)], which approaches the spectral function, A(ω = 0), for decreasing temperature [24] , or by calculating the full real-frequency spectral function, A(ω), via analytic continuation using the maximum entropy method [25] . To reduce the computational cost we limit the calculations to a single-shot DMFT selfconsistency loop, without updating the DFT band structure, i.e., neglecting full charge self-consistency.
III. DFT RESULTS -MULTILAYER STRUCTURE AND CHARGE TRANSFER A. Structural properties
We first analyze the structural modifications in our DFT-relaxed supercells, focusing on the effect of the layering on the octahedral tilt patterns of both compounds in terms of layer-resolved tilt (a − a − c 0 ) and rotation (a 0 a 0 c + ) angles, φ and θ, as indicated in Fig. 1a . The former is typically defined from the TM-O-TM bond angle along c, while the latter is related to an in-plane O-O-O angle between two corner-sharing octahedra, as described, e.g., in Ref. 26 . Fig. 1b shows the evolution of these angles with the distance from the interface for different layer thicknesses i/j, and different in-plane strains. Also indicated are the corresponding bulk values for both LaVO 3 and LaTiO 3 , calculated at the corresponding nominal strains (see Table I ).
It can be seen that the in-plane rotations (θ, dashed lines) adopt the corresponding bulk values on both sides of the interface essentially from one layer to the next, despite differences between these bulk values of up to 4
• . Only in the first TiO 2 layer next to the interface, a small reduction compared to the bulk value is noticeable. This weak effect of the heterointerface on the in-plane rotations can be expected, since, at least in the absence of any tilts, the octahedral rotations around c in one plane do not directly affect the octahedral network in adjacent planes.
The out-of-plane tilt angles (φ, solid lines) coincide within 1
• in all three cases, such that also here a smooth transition can be expected. However, with increasing inplane lattice constant, an oscillatory behavior around the corresponding bulk values can be observed, in particular on the LaVO 3 side. This indicates an additional distortion of the structure, since different TM-O-TM bond angles in adjacent layers are incompatible with completely rigid oxygen octahedra. However, as discussed further below, these distortions do not seem to be crucial for the electronic interfacial properties, and thus we do not analyze them in more detail. All in all, it appears that the collective octahedral tilts and rotations in this system are not disturbed much by the presence of the interface.
B. Charge transfer
Next, we turn to the charge transfer at the interface by analyzing the electronic structure obtained within plain DFT, which serves as input for our DMFT calculations discussed in Sec. IV. Fig. 2a shows the layer-dependent change in occupation with respect to the formal d electron occupations of 2 and 1 for LaVO 3 and LaTiO 3 , respectively. These occupations correspond to the t 2g -like MLWFs constructed for the partially filled bands around the Fermi level. For the bulk systems these occupations are identical to the formal d occupations.
Naively, one might assume to find a monotonous transition of the d-level occupations at a d 2 /d 1 interface, resulting in a mixed occupational state d x with 1 < x < 2 of the interfacial layers, as was demonstrated, e.g., in SrVO 3 /LaVO 3 superlattices, both theoretically [27] and experimentally [28] . However, our calculations show that for all considered multilayers the charge transfer at the LaVO 3 /LaTiO 3 interface is in the opposite direction, i.e., charge is transferred from the Ti cations in LaTiO 3 to the V cations in LaVO 3 , thereby increasing the charge imbalance of the d states at the interface. This is also in qualitative agreement with recent DFT+U calculations for magnetically ordered LaVO 3 /LaTiO 3 superlattices [29] . Furthermore, the charge transfer is strongly localized at the interface, converging back to bulk-like occupations within only three layers.
Different mechanisms for charge transfer at oxide interfaces have been discussed in Refs. 11 and 12. Zhong and Hansmann [11] have proposed that the charge transfer can be predicted based on an "oxygen continuity condi- 
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FIG. 2. Evolution of the d occupation changes (top)
, the Op energies with respect to the Fermi level (middle) and the energy differences dp (bottom) as a function of the TM site along the c-direction of the multilayers. The left panels show multilayers of various thickness at aavr, the right side only concerns the largest 6/6 heterostructures, comparing different strains corresponding to aavr, aKTO (tensile), and aLAO (compressive), as well as the case without octahedral rotations (θ, φ = 0). To allow for a better comparison, the curves in panels (e-f) are centered around the respective mean values of the interface layers.
tion", which is closely related to the discussion of electronegativity differences by Chen and Millis [12] . To further understand the mechanism for the interfacial charge transfer, we therefore construct an additional set of MLWFs, corresponding to an extended energy window including both the correlated low-energy "TM t 2g -bands" as well as as the "O-p" bands at lower energies. The onsite energies of these MLWFs (also illustrated in Fig. 3 To investigate this further, Fig. 2c shows the charge transfer energy, dp = d − p , which exhibits a very smooth and monotonous evolution between the two bulk values across the interface. We note that dp can also be viewed as a direct measure of the electronegativity of the TM cation (whereby higher dp means lower electronegativity). We further note that the TM-d on-site energies, d − F , are nearly unchanged compared to the bulk values and are almost layer-independent (not shown here), such that dp essentially follows − p . The small variation of d , despite the transferred charge, is probably related to the high density of states at the Fermi level. Considering the smooth variation of the charge transfer energy across the interfacial region (see Fig. 2c ), it appears that the inverted alignment of the O-p levels in the 1/1 superlattice allows for a smaller difference of dp across the interface, as is depicted schematically in Fig. 3 , even if it leads to a stronger deviation from the bulk values. We note that charge transfer within the d states from the material with larger dp to the one with smaller dp will tend to equalize the electronegativity of both materials. That is, the change in electronegativity, ∆ dp , has the same sign as the transferred charge, ∆n, according to ∆ dp ≈ ∆nU H , as proposed in Ref. 11 . Here, U H represents an effective electron-electron interaction.
Thus, our results suggest that while the alignment of the O-p states (which could be seen as a misalignment in the case of the 1/1 superlattice) might initially act as a driving force for the charge transfer, a smooth and continuous variation of dp (indicative of the electronegativity) in the converged state appears to be another relevant factor controlling the band alignment at the interface. Note that in the larger superlattices, all interfacial TM atoms only share one oxygen ligand bonding with the other type of TM atom, while in the 1/1 superlattice each TM atom shares two oxygen atoms with the other type. This reduced coordination number of bulk-like oxygen ligands could explain the stronger deviation of dp from the respective bulk values.
Next, we analyze the effect of epitaxial strain on the interfacial charge transfer, as well as the case with suppressed octahedral rotations. The corresponding results (only for the 6/6 multilayers) are shown in Fig. 2d-f . While the layer-resolved d occupations under compressive strain (green) are almost indistinguishably from the unstrained case, tensile strain (purple) increases the charge transfer slightly, while simultaneously the effect appears to be more localized at the interface, such that nominal occupations are recovered already in the first subinterface layer. With suppressed octahedral rotations, however, we observe the opposite trend, i.e., the transferred charge penetrates deep into the layers, and even for the 6/6 multilayer bulk occupations are not yet recovered in the innermost LaVO 3 and LaTiO 3 layers. This is likely due to the much larger t 2g bandwidth resulting from the ideal 180
• TM-O-TM bond angles (about 3.4 eV compared to 2.5 eV), which decreases the tendency to locate the charge transfer at the interface. Fig. 2e also reveals that both under compressive strain and for the case with suppressed octahedral rotations, the O-p levels again show an inverted alignment at the interface, similar to the 1/1 superlattice. Simultaneously, the charge transfer energy dp again exhibits a very smooth and continuous evolution, indicating the potential relevance of an " dp continuity" across the interface.
IV. DMFT RESULTS
We now turn to the question of how the charge transfer affects the Mott insulating state of both LaVO 3 and LaTiO 3 . Fig. 4a and c shows the layer-resolved spectral weight at the Fermi level,Ā(0), for the unstrained 1/1 and 6/6 multilayers, obtained from our DFT+DMFT calculations as described in Sec. II. We use the notation LVO-n (LTO-n) with n ∈ {0, 1, 2} to indicate the proximity to the interface layer on the LaVO 3 (LaTiO 3 ) side, i.e., to layer LVO-0 (LTO-0). Data for the individual bulk systems, with strain-levels corresponding to a avr (see Table I ), are indicated by the dotted and dashed lines for LaVO 3 and LaTiO 3 , respectively. The bulk systems are found to be metallic for U < 4.1 eV (LaVO 3 ) and U < 4.5 eV (LaTiO 3 ). Thus, for a typical value of U ≈ 5 eV [19] [20] [21] [22] ,Ā(0) is zero for both compounds, representing their Mott insulating states. Considering first the 1/1 superlattice in Fig. 4a , we find that both layers remain at finite valuesĀ(0) > 0 up to very large U values, suggesting that this superlattice is fully metallic. This is not surprising since the redistribution of charges leads to non-integer occupations in both layers at the DFT level, thus, making the Mott insulating states less favorable. Fig. 4b shows the change of the d occupation in the two layers with varying U . It can be seen that increasing U reduces the charge transfer, effectively pushing the d occupations back to the nominal values. However in the case of the 1/1 multilayer, integer occupations cannot be achieved for realistic U values and thus the systems remains metallic. One can also see that the deviation from nominal occupations is much stronger than the charge transfer in the DFT calculations shown in Fig. 2 . This is due to the double-counting correction applied to the DFT results before the DMFT calculation, which effectively lowers the energy of the more occupied sites relative to the less occupied sites, and thus enhances the charge transfer. This effect is then counterbalanced again by the explicit electron-electron interaction among the d electrons.
As shown for the 6/6 multilayer in Fig. 4c , increasing the thickness of the LaTiO 3 and LaVO 3 layers reduces the value of U for which the spectral weight at the Fermi level vanishes. However, the degree of this reduction for each layer depends strongly on the distance to the interface. All layers except the immediate interface layers become insulating at around U = 5 eV, whereas both the LaTiO 3 and the LaVO 3 interface layers are still metallic up to U ≈ 6 eV. Increasing the Coulomb repulsion further eventually leads to a completely insulating state, however, long after the subinterface layers have undergone the metal-insulator transition (MIT). Thus, for U values slightly above 5 eV, one obtains a metallic interface while the inner layers are already insulating. These trends are also mirrored by the occupancies shown in Fig. 4d , which reach the nominal values in the subinterface layers around U = 5 eV, while the interface layers are still subject to the charge transfer. For thicker multilayers, one can expect that the inner layers will converge further to the insulating bulk state, while the interface layers remain metallic for a realistic U ≈ 5 eV. Thus, our DMFT calculations predict a metallic interface between the two Mott insulators LaVO 3 and LaTiO 3 , which emerges from the charge transfer that results in non-integer d occupations close to the interface.
As shown in Refs. 18, 21, and 22, epitaxial strain can have a large effect on the MIT in both LaTiO 3 and LaVO 3 . Therefore, we investigate next how different in-plane constraints affect the layer-dependent MIT in the corresponding heterostructures. As already shown in Sec. III, compressive strain has negligible effect on the interfacial charge transfer, while tensile strain leads to a slightly stronger localization of the charge transfer at the interface.
We first look at the case of tensile strain, with inplane lattice constant a KTO (see Table I ). According to Ref. 18 , tensile strain will favor the insulating state in both LaVO 3 and LaTiO 3 . This is indeed consistent with the layer-resolved spectral functions, A(ω), shown in Fig. 5a for U = 5 eV. While the two layers directly at the interface are still metallic, similar to the unstrained case, and exhibit strong quasiparticle features at the Fermi level (ω = 0), the metallic character decays very rapidly away from the interface. Even the two subinterface layers (LVO-1 and LTO-1) are only very weakly metallic, without strong quasiparticle features. Finally, the spectral functions of the two innermost layers (LVO-2 and LTO-2) have almost recovered the (unstrained) bulk-like features, indicated by the bright orange and blue lines, resulting in a completely insulating state already two layers away from the interface, both on the LaVO 3 and LaTiO 3 sides. Fig. 5b shows the layer-resolved spectral functions for U = 5 eV under compressive strain (in-plane lattice constant a LAO , see Table I ). It can be seen that the LaVO 3 layers are quite similar compared to the tensile strain case. The interface layer (LVO-0) exhibits clear metallic features, which rapidly decay away from the interface. That is, while there remains spectral weight at the Fermi level in the first sub-interface layer, LVO-2 has already recovered Mott-insulating bulk behaviour. However, on the LaTiO 3 side, the quasiparticle features remain visible in all three layers. This indicates that, while in LaVO 3 the metallic state is limited to the interface, the strong compressive strain has lead to an overall metallic LaTiO 3 film, consistent with the MIT in LaTiO 3 thin films under compressive strain predicted theoreti- cally [21] and reported experimentally [30] . It further demonstrates, that the dimensionality of the metallic layers in LaVO 3 /LaTiO 3 heterostructures can be tuned through epitaxial strain, reaching from a thickness of essentially two unit cells for tensile, to the thickness of the entire LaTiO 3 film under compressive strain.
V. SUMMARY AND CONCLUSION
In conclusion, we report on a metallic interface between two prototypical Mott insulators, LaVO 3 and LaTiO 3 , whose dimensionality can be adjusted by epitaxial strain. The metallic interface results from the charge transfer across the interface from LaTiO 3 towards LaVO 3 , which can be understood in terms of their electronegativity difference related to dp . We demonstrate that in most cases the band alignment is in line with the oxygen continuity condition proposed in Ref. 11, i.e., that the O-p levels tend to align across the interface, and that their bulk values correctly predict the direction of the charge transfer. However, our analysis also reveals that another instructive indicator for the charge transfer is given by the energy difference dp between the O-p and the TM-d states, showing a smooth transition across the interface for all studied multilayers, even when the oxygen continuity condition is no longer obvious as, e.g., in the case of the 1/1 superlattice.
On a structural level, we showed that the octahedral tilts and rotations converge to their bulk values within only two layers (except, perhaps, for the case of tensile strain, where we observed some deviations from a rigid octahedral tilt distortion), i.e., the octahedral rotations in LaVO 3 /LaTiO 3 multilayers are only weakly affected by the interface. Nevertheless, heterostructuring can have a strong influence in the case of less compatible tilt systems. For example, it was shown experimentally that octahedral rotations in LaVO 3 can be suppressed in multilayers upon insertion of a critical number of layers of cubic SrVO 3 [31] . Although in the present case the suppression of octahedral rotations appears somewhat artifical, we found that it would render the entire superlattice metallic due to the strong increase of the bandwidth upon straightening out the TM-O-TM bond angles.
We are not aware of any systematic experimental studies of charge transfer and its effect on the Mott insulating behavior at the LaVO 3 /LaTiO 3 interface. A study of LaTi 1−x V x O 3 solid solutions found that all compositions remained insulating, except in the range of 0.1 < x < 0.25, for which the samples showed (poor) metallic behaviour [32] . This was interpreted as a result of the variation of the bandwidth in competition with a non-linear change in the Coulomb repulsion. Considering that we find the 1/1 superlattice to be metallic, a more systematic study comparing the properties of bulk solid solutions with short-period superlattices of similar composition would be instructive. Note that DFT+U calculations for magnetically ordered LaVO 3 /LaTiO 3 superlattices also found the 1/1 case with layering perpendicular to [001] to be metallic, in agreement with our DFT+DMFT results, while other stacking directions turned out to be insulating [29] . Another study addressed the role of strain and polarity at interfaces of LaVO 3 and LaTiO 3 with various substrates [30] , and suggested that the insulator-to-metal transition in both materials is due to a complex interplay of structural, and electronic degrees of freedom that affects the two materials in different ways. However, the transport properties of the LaVO 3 /LaTiO 3 interface were not analyzed in detail in that work and thus a comparison with our computational results in not possible.
Our findings presented in this work emphasize the role of internal charge transfer and heterostructuring as control parameters in tailoring emergent phenomena at interfaces. Reducing the complexity by excluding effects of oxygen vacancies or polar interfaces, we are able to analyze the interplay between purely structural changes, and the electronic reconstruction. In particular the possibility to adjust the thickness of the metallic layer via epitaxial strain could allow for an efficient tailoring of the resistity and other physical properties. The Mott insulating character of both components can also lead to other emerging properties such as magnetic order or superconductivity or other effects related to strong electronic correlations. It was shown in other LaTiO 3 -based multilayers that charge transfer from LaTiO 3 can lead to dramatic changes in the magnetic properties of the second material, for example enhanced correlation effects in LaNiO 3 [33] , and even completely suppressed magnetism in LaFeO 3 [34] . Furthermore, it is conceivable that an applied electric field could be used to (at least partially) reverse the charge transfer, effectively allowing such multilayers to function as field-effect transistors. These effects open up a multitude of possibilities for future electronic applications and "Mottronic" devices that benefit from the strongly correlated nature of these systems.
